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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a risk calculating 
system of high 
reliability . 

SOLUTION: The risk calculating system 10 comprises a 
correlating matrix 

calculating part 16 generating a correlating matrix which 
shows each 

correlation of plural risk factors including both of market 
risk factor and 

credit risk factor, a correlating random numbers vector 
calculator 22 

calculating random numbers having correlation structure to 
each other by using 

the correlating matrix, a scenario generating part 30 
generating a scenario 
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which simulates each value of plural risk factors after the 
lapse of a unit 

time by using the random numbers having correlation 
structure, a portfolio 

value calculator 34 calculating a simulated asset value 
which simulates asset 

value after the lapse of a unit time based on the scenario 
and a VaR calculator 

3 6 calculating a VaR from the simulated asset value and 
present asset value. 
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^al 



Pan 



»^ yr-f t-f&. *7r< yf-f^Nt«aja2 6 

{4, Sfcfc. ±IBi*§ft£nfflWM§yx?77?? 
-*to?to9#7T-f Uf-f fcmfflc9fiJHyx?7r? 
;-^efW#5f -f y r < k i k J: o 

T*7f--r 'Jf'f^ WMfr*if}-r*. *7T-f yf--r 

^b^<3{± s n{i<?)tfj^yX^7r?^-Xal~Xan 
40 ZtL?tlCD#7T 4 VT< <Jal~OantmiI(7)^ifflyX 

?7t??—x.\>\~- xb.f to?to7>#77M l/f ^ on 
-Cbot^rfflV^Ts * (8) fcw-fj:?tc«3*l*. £ 
iTs ^7T-f yr^^h7Ucr(i. (8) ts^j: 

[004 1 3 
[»8] 
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(8! 



1 3 



r a1 



'an 
r b1 



#IB2 0 0 1-3 1 2593 
1 4 



■(8) 



[0042] UX?7t??-^LA^7 W^£fJSfl2 
8(i. fflB^^*M4MS2 2tcJ:oTJMS*ufc 

gffi$ft£,-K7T<f y^^M'tffcfcStfVvc, ft! 
U x ? 7 T 2? ^-*ft-WXOSBft4S*t U x ? 7 

3Wfc**?M4HB«2 8tt, ffiMffil2£fiM 

$ fut us* u x ? 7 r 9 ? - t - 9 4 4 t mm U 

X?7r7?-T-:?^-.X4 2fc£#«!gU nfflcOrfi* 



* *§ >; X ? 7 r 9 9 - x .i ~~ x a n ^ft^fl^B^ 1 fc « ft 

10 Sffi (Sttffi) T£>&X a l (t ) — Xan (t ) tm» 

ftffl U X? 7 r 9 9~ xt i ~~xb« fhflW)^) t tCiJ 
tt£il (S4«) T*6xbi (t)~xb. (t) ££U 

mtcvx?7T??-m&m<?Y->i>x. (t) £gai 

•flu s ^mx9yr 9 9-^.^9 hlVK (t) 
li. * { 9 ) fc^i 3 n +mfi«JBRSr* 1 tiM 

[0043] 
[»9] 



*al(t) 



Xb1«) 



■(9) 



Xbm(t) 

[0044] yx?7T??-^fcft^7 Wl'SftSI^ ^fctf-S nfflcOflft&U X 7 7 t ? ^-xai— Xan^iVf-'ft. 



8u, $6t=, ±.wmm&^-fhWMmi<9Y)v 

<j» l»x^7r^^-ST±ii^h;l^x (t) % 

19) fcfflwt, *(10) (CJ:D, 'JX?7r^-^ 
4fcl"^M/dx (t) SrJWM-*. 'JX?7r?^- 
3WUK?M'dx (t)li, BftMt — t + dtfllBIfc:* 



COMUldXal (t) ~dx an (t) t, B#^t-t + 

30 dtC0iac#j(t§mil<7)flfflUX^7r^^-Xbi-x 

b.-e^-e^^-fLid xbi ( t ) -dxb. ( t ) tzm 

flLfcmtfc^TfcO. * (10) fcjjitjafc:, n 
[004 5] 



atfta*? h;u dx(t) = 



dx a i(t) 



dx a n(t) 
dx b l(t) 



:i o] 



=Mx(t)dt+IEx{t)JdT 



(10) 



dXbm(t) 

[0046] ZZX\ MU. * ( 1 1 ) KxTtt. 0 *ff . 

F>j7 h/^COS*^al~Want//bl~^b«t [0047] 

W*ft^£^lfi#K:^4n+mfrn+mWWflft* [$U 1] 
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M= 



Hal 0 — 0 
0 Va2— 0 



(9) 



0 
0 



^20 0 1-3 1 2 593 
1 6 



0 0 
0 0 



Van 0 
0 JUb1 



0 
0 

t 
i 

0 
0 



0 
0 

I 
I 

0 
0 



0 
0 



0 0 — #bm-l0 
0 0 — 0 Vbm 



•(11) 



[0048] *fc, at (12) tcSrfi"3K. # * Aff?'JT'*> & . 

7T-f 'Jf^^ b7l<"<JO!gS<?al~ Cant <7bl~(Jb« 10 [0049] 

[R12J 



or a1 0 — 0 0 
0 aa2— 0 0 



1 = 



0 
0 

i 
i 
I 

0 
0 



0 
0 

I 
I 
I 

0 
0 



Can 0 ■ 
0 (Tb1 



0 
0 

■ 

0 
0 



0 
0 

I 
I 

0 
0 



0 
0 



0 
0 



— fbm-1 0 

— 0 Cm 



(12) 



[0 0 5 0] Eli. S(13) IZTFrrXoHz* ffl 

[00 5 1] 
[Rl 3] 



E = 



e'1 
0 

0 
0 



0 

e'2 

i 

0 
0 



0 
0 



0 
0 



e'm-m-1 0 
0 e'm+n 



•(13) 



[0052] a^-y^4rt»3 0tt, VX9~?t99- 

T??-S4I / ^nyl'x (t) fciM;7r;?-^ 
flA'^M'dx (t) fcfcfflwc. 'M?7t^- 

x a l(t+dt) 



20^^*11^ M/x (t + dt) &g{frtS„ SK'JX? 
7 7? 9-Wf&<9 h/Px (t + dt)*''. 
d tffiftftOftRa 'J 7 t ? *-*h.<Wl*>tt£* 

*ww±. 5^(14) tjuwr. nm<rmm*?->T 

9 ?~Xal -Xan-eiX-fn^lII t + d t tfcffSffl 
('$#€) T'&SXal (t + dt) -Xan (t+dt) 

t mfflfiOflffl U X ^ 7 r ^ ^ - xb i ~xbm -efi-ffL^ 

it+dttmi kwm.) -cfci.xbi (t + d 

t)~xb. (t + dt) t*WMLt^)X?yr??- 
30 ^*tt^h;Wx (t + dt) srgaw-s. 

7r^?-»lVF/l/x (t+dt)ll^(l 
4 ) iZTfcfJ: o n +mffltf)g*3:#'t£*iK7 

[00 53] 
X [R14] 



x(t+dt) > 



Xan(t+dt) 
XM(t+dt) 

i 

X6m('t+dt) 



= x(t)+dx(t) 



•(14) 



[0054] H£W5£«3 2(i. \s* V 3 0 C *y>^ft*:-;£<0L# VM1 (fltttfO . 7 ) £ SrJtKU 



3 0tJ:oTffai3<utU^^7T^^H?3Ml^h 

( t + d t ) ts^v^r , mm^?>&im>\feZTT 
o. i^piwai. sews* 3 2 1*. m\m*i&m. 

»£«LTV^m(Ic9f|fflUX?7T??-xbi~~x 
bi-t*l-Pn<0l**Jt + dt(C*JJt6fl[ (ff*fl) TftS 

xbi (t + dt) ~xb« (t + dt) -Hi-mi so 



[0055] sK-h7*y3j-^UjL-Jiaja53 4tt, 5" 
*y*dta**3 0fcJ:oT^3ftfc5'*i;ji\ 

v"tu*4«»3 0fc:j:-9-r»ajs#uty^?7T 

^^HS**^>/»'X (t + dt) fcffitAffll2t=ffi 
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1 7 

^.yx*7n-tra-r!,fir$8fctgo-ivc. &&&& 

-y i/i 7n-CBW-*flffi[^fflv^T3KK3lffl#i:<0ia 

7*'j3j-^'Jj<.-»aj»3 4«. IH£PJ5BB3 2fcJ:-> 
TflBK1-6i: ! n«StL43&»r>fcKg|ffl^tOlBI«OJR5lC 

< *fitt£flitt**Htt-6 . tf- h 7 * y y a -* 

ajgP34(i» Sfc, y X? 7 r ? Wl/x 
(t) t^i-7ya7n-f-^-^4 6(:tinS 
**vv\*7n-fcWt61WRi:*ffl^T, m&^JM 

[00 56] VaRJKB33 6tt, iK-h7*U*AU 
a-»tfJg|S3 4 J: r>T*ffi**lfc«B»HHiffii SHE 

tVaR*»aitS. .kOBiffltCli, fi**^ h^il* 

-«fll»^^byHHB»2 8s ^U5r4da»3 0. PJ 

mm&3 2* «if-h7*u^A*y a -*aia3 4<?)» 

fBci ^TSiBSfuMM!: (flitf 1 0 OTTffl) 
4. 

[0057] «ht, yx^mtbx 

"f. tSttgPl 2fc. ffi3lffi#ttfifir-*^-.x3 8fc. 
K3lffl¥W»f-^-*4 0fc, mffiVAfyr?* 
-f-^-^4 2J:. 7fT*& 'J X 7 7 T 7 
-X4 4fc. df-v -y yi7U- r-^^-^4 6fc5rtS 
ttt« ( S 1 0 ) . 

[00 58] Rgi*¥«ffi7 ? -**-;i3 8tt. 02tC 

[00 59]K3lffl*J»»T-**--*4 0U:. 03(C 
jpfiofc, *»<Z>K3lffi¥ Aft, Bit. C 

*. W3»«!BtBW-6««t LTIi. fltetf. «s$fHr 
8 (P/D^^i^h (B/S) KiattSftS 



(10) #132 0 0 1-3 1 2 59 3 

1 8 

[00 60]mmVX97r9 9~T~9<-X42 
li. H4tastJ:ofc:. »»*)lIfll'JX77 r??-*- 

X\ \tW)X97r9 9-bLX&. «itf«R^K3l 
Alt, Bit. Cttftif) **i-f*i«0ja* 

[ 0 0 6 1 ] iJfiaBROJR9l«#**l«W)« 
SBfti. mi 2«SttS<ifcK9lffl#ttffir-^ 
3 8 JftS^flHW^fcRI-f SflHBi 

10 IBI^»»r-*^-X4 0t*4ix&W»tt!llt:H 

liZ&S»X . «l¥3JliJSi 1 4 (c J: 0 , — 

®(&iBK5tti:ass*u Jjauny*?7r?*-T-* 

^-X4 2tctett§ixS. 

[0062] ^VX97r99-T-9<-^4 4 
Ji. HSKTS-fJjSfc. «»<0ifi*y x?7 r 1 

x\ wjx97r9 9-ttxit. mta. 

20 * (Witf. ail Btt, ca^f) m-ffit^raco 
# +v -/ J i7o-tRi-rsfli«t*x,"eos. ^vvy 

-izmtzmt. mmzmmiKvm (mm) 

(cfc»t***vS'a7n-fcW4flHBfcO;3W&^ 
*fflSB*C*J»t** J *"yi'a7n-(c 

S«fte»tS ! ¥-vj'^a7n-tRW-4flH8{cJi s fflffi 

30 [00633 IStt»l 2fc. fifflyx^7r^^-f- 
^<-X4 2fcTp^yX77r7^— r-^ / <.-7s4 4 

— ItiZtirtm Sr^-f fflMft JO C 
ffi(4l«)S<t*. (SI 2) 

[0064 ] i. vmmzte. t-r. t&m 1 2 c«sm 

40 $i!7tWJX7 7r^^-T-^'<-X4 4t^iX 

7t7? -zti-eiicomwmmzm^ ^■c , iimo 
rfj* y x 9 7 r ^ y - *iveii0>ffi w i s^t tu*§ y * ? 

7r^^-OfflMff?IJC 4 *5»tliSfL5. iiT. rpJ» 
>)*97T99-<nffimnCA±. nlOKiiSW^ 
7 r ^ 9-<r>^ % i §@<?57ji^y 7 r 7 ^- x a i b 
J#IW*«y^7r^^-x.j4:OfflW{fiRp.ij 
( HSiU 7 r ? ^-x ai t x aj t oMnWfrfrhfc 
JLZtih) ^fflv^T, JJfisS ( 1 ) ic^-J: -3 
50 4. ZZ.X\ ftm*97T 9 9~n^mn¥\C^ 
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1 9 

n ff n *iJ<0!Efir1?flfc& h b b t, fc. WfcSSIStft^T 
1 (ffia?) i t-PV^Tp a ii= 1 ) Tft6«»fTW (ff 

[ 0 0 6 5 ] «^T. ffiMSS 1 2 IdSttSfutmfll 'J X 

77 7 -Ztl?tl<7)#mt:*~ftiKl 0X77777-<T) 

o h i %Bcr>im V7-7 7 r 7 *-xbi b j #B<OflJfl 
y^?7r^^-xbji:«0fflWflatpbij (ftfflyx? 
7T7*-xbifcxbifc<9#^^»$>fftt&ftS) £ 
fflwc, ±I£jS (2) t*fJ:3(caS<i*. ilT. 
flffl 'J X 7 7 t 7 ^-tfyffllWfM Cb li. mff m?fJ<7)IE 
HftmzZZ fc 1 1 tfftSHWVC 1 i 
(cov^Tpbii= 1 ) •C&Sttffrfi^J (ffiSO i , j t 

[0 0 6 6] Sfcfc, «*WI512fc:fi«S*lfcfl|ffl'JX 

9~?799- T--9K-XA 2iZl£ttlZmVZ77 
7 7 * - W<S0*<0Jt» t Iff* U ^ ? 7 7 7 7 -T 
-7<-XA 4 Hzititi&1tmVA?7 r 7 ^—HVf 

77-Ztl?tlb mLCO^m VX?7T?f-*tl?tl 

X 7 y 7 7 7- b fsffl 'J X7 7 r ? 1 <7)fflMff5iJC 
c« s nfflWfj*yx?7T?*-tf)3fci#10>Ttr* 
yx?7T??-xaiimfflc0(ifflyx?7r??--O 
$^j#lW«ffly*7 7r?*-xbjfc^BWMK/!> 
cij (TtTityx?7r??-xaifcflfflyx77r:?:? 
-xbjfc<Ott<Ott»*>4>Ittt3ii$) fcfflUT* ±IE« 
(3) iz^tioiz^iil. ZZX\ 7frt§yx?7r 

7?-tmmz.-7y77?-t<?>m&?mcc\$. n 

[0067] TffJi U X 7 7 t 7 *-OffiBWT*l 

Cat. fifflyx77r7?-WfflWffi>'JCbfc. 7fji§y 

z?7 7 7?-tmmvx?y7 7 7-t<7)ttmffmc 
ctizm-i^x. vz7y7 79-^mmncw%\!& 

yx?7 7?*-tf>fflHfT*|Ctt, WJX7 

77??-(Dftmwfc a t. mmvA?y7?f-<r) 
nmmictb. m)z7y7??-biiRvz77 
Ttf-kmrnrncckim^x. ±e* u> k 

fitfijCfct n+mffn+mWOTiE^tfJIIi:^. H» C 

cMi, Tp»y*?7r**-iiiJiiy;*?7r?*-fc 

OfflUfi^J C = <0RWt?!I-C* 0 . mff n afcofrfll t & 
S. 

[0 0 6 8] f^SP 1 2 mm\)Z?77?9-T- 



(11) &H3200 1-3 1 259 3 

2 0 

i#*gi?ft£;h.Si, Fy7h**?h;Htai92 

4t«t | 3. -fimv x?y 7 ? 9-bmm *?y 7 7 ? 
- t * £trii&e> y x ? 7 r ? f—ttiwinemm 
jcsrjwt. W7h&<fhwmiiZtLi> (si 

4) . J:9*#«Ctt, ffilfflBl 2t=«tt3*ifc 
T|T*yx?7r?*-7*-*'<-.X4 4fc'£**l* nffl 
<7)TU^yx^7r^^—e^-?ixtco^Ts **>frc>- 

ft%eyfi^)x77 7 7 7-<nY')7Y^b%tih. H 
10 l^ttl2tettlrt3ixfcfifflyx?7T?*-T 

- ?<*-x 4 2 C-ar* il5 mfflcoffffl VX9 7T9 9- 

*-<oi«y7h*i:Sfi*. s&t. ny7b*^^b 
/WHias 2 4 n i o , imnm § n-t n n«o vx? 

777 7-ZtL?tl<D F y 7 h$fc mflStfOfiffl y X^ 7 
r^^-- tti-WiOHy7b*i:<«^iJS*i, K'J7h 

flSCOlP^ y X 7 7 7 7 7- Xa 1 ~ Xan *tl?tl<?) H V 7 
20 b$jUal~/ZantmfflC0^fflyX^7T^^-Xbl — X 

b.mmoKy7b^bi-Atb B ts:fflv^T, jjea 

(7) ---C. F'J7h¥^ 

Whufi. ±IE* (7) t^-tiotC, n + mffl^S 

[0069] ms»igpi 2t. mmvxryrtf-T- 

7^-XA2b^ x )X7y777-T-7<-XAA 

bfimmzti&b, ztz. VT<^7yjvn\a> 

S2 6HJ: 1 ), TfTi§yx?7T??-i:fIfflyX7 7r 

? ^- 1 **tr«8Rtf3 x7 y 7 7 7-%ix?i\<r>m<r> 

( S 1 6 ) . «t 0*f*«{C{i, *"f . tS^Si 1 2Kf&Srt 
Stutiti* 'J 7 r ? ^-f-^^-X4 4 l,z-£tti 
lnm<^^JX7y7 7 7-^tl^fll,Z-o^X^ *ff) 

m<Z<7)ift%,VX7y7 7 7-cotfyTJ VrlbZii 

i. w\miz, mmmi 2t^s^ftfflyx^7r^ 

7 — t — 7 <-X A 2 t-g- 1 tl h mfflcT)^ 'J X ? 7 r 

•fli^jwj**!. aBawwi*3&<-toflwy^^7T 

40 ^^-^^r-f yr-f $4.^, *7f^ y 

f^?h ;HMjat2 6KJ:"9. JJB»ajSnfenffl<0 
it^y x? 7 r ^ ^— tn^O#7r < y r -f i: mfl 
^ftfflyx^7r^^-^fi^ix<7)^7r VTJbtf 
BftZil. ^77- -i'J 7- ^7 Y-t^mtii^ixh. **7 
T-f 'Jf-f^ h/l'Cfii. nfflc7)"rfi^yx^7ri!'^- 

Xal--X a n-?-tl-ftL<7)^7f--f 'J f" -f tJal~ <5an t mffl 

^ftffl 'J x 7 7 r 7 ^ - xb i ~ x b« -efi-f ixco ^5 f- 
yfM <Tbi-ab<.tSrfflV^T. -hlK (8) t^i-J;^ 

50 E*(8) fciS* Jdfc, n + mffl<0H*£*"*-4*K 
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7V)Vbtch. 

[0070] «Hff*Wffi»16fcJ:oTfflimfflC0« 

nmzti&b. SBMBWrWctt. «T?ij3$agn8 
iih ( s 1 8 ) . TE«ff?K(0£8&ii, #ic* 
fimifch. ±i2«^oyx?77?:?-*ft-F*uDffl 

z^s^ij s y * 7 7 r 9 f-vxamm c ' t mm-f 

[007 1] fflMfr^BSgP 1 8fc J: r>T±Ey 7 

+m«*>-«aa {^mzimmLm ma&ti. s 

iEn + mfflO-«ajRA»fe, Sl*fc8l£fcfWjEaa» 
ei ( ISi 5n+m) #£j*§il4. 4j£SiDtWH 
jEfiafRei (lSiSn + mlli. SUgC^^ 
«2 0fcJ->TE*JS*ls gftn + mflOWKBgaft 
ei *E*I LfcWWBBaR*? h^e tf£j£3ftl> 
( S 2 0 ) . *»*»4WKEaaaK? b/Peli, ±E* 
(5) T^Ztl&XdlZ, n+mffl<^3g&^rtS^ 

[ 0 0 7 2 ] &Wl<7 h>l£&%t2 0 1 J: oTSBMEffl 

»2 2te«t Os nmmsttt i stj: o-asMfut 

SP2 0 KA«>T£«SftfcaW«EfiaR*7 h^e k*» 
e'i(UiSn+m) fcEfflLfcfflWUBifcSrr* 

jEsaa^? wi^e ■ #3ajs*t* ( s 2 2 ) . nmn 
m&irt&jEWk*? hjve • ii s ±ie* ( 6 ) *m 

?Y>Ve' (i, ±E« (6) 7*3*1* J: 3 fc. n+m 
ft-Fft. nfflOrtj*§y*?7T??-x.!~x 4n <7)SHt 

¥£88 ( i^s * i/-b > -ti hnx-h*). 

7b)Ue' «g$e' n ti~e' ■.♦«{i-?-)h/f*U mj@<7) 

[0 0 7 3] ffiWSL»^h^«ffl»2 2KJ:-jTfflW 
*?7T?*^fl^?hA*ffi«2 8KJ: l 3, ffiH 

h/ijcta»2 2t:j:->r»iB$nn:fflwaia* 

tBSP2 4 fc i^TJMl&fifc H 7 b$^? b^ju h . 
m^fi y-r-f^ Wl'»aj*2 6{cJ:oTJ|[{aS<i*: 



(12) #12 0 0 1-3 1 2 5 93 

2 2 

YfWW&Ziih ( S 2 4 ) . J: "JBWfcli. 
teS&g&l 2fc»tt3*lfcljj*y*?7 r?*~r 
-**-X4 4 b fgffl U X? 7 r 7 *~r- ^^-X4 
2£tf#!i$fU nfflC0TUiSyXi?7T^^-Xai-x 
a„ *iv«iOi*JHl t fctJ ft*tt ( 3S4fi ) -C* & x 
«i (t) -x,„ (t) trnm?>mmVX'7 7T?9~x 

Xbl (t) ~Xba (t) t*W.y\LWX?7T9?- 

10 *g£<I^7b^x (t) .jFJKBSiii. 3Ky*?7r 
? ^-SEftffi^? b/l^x ( t ) Ji, « ( 9 ) fc^cf <fc 3 

[0 0 74] SSWC. ±fEiBIgUK:?b/l/e' . HU 

-f?f^ y-f^^ h/i'tf. yx^ 
7T^^-«ffiffl^ b;ux ( t ) , av. mfi^d 

t36«fflv^it. ±E* (10) tiO. !i^77^ 
-^-ftft^^h/l/dx (t) j&»JMi3il6. yx^7r 
^^^tK^h^dx (t) {±. fif^Jt~t + dt 
OPdJtCioftl) nfl^Wf y ^7 7 7 7 *-x«i ~x an -e 

20 ii-e<t<oa-(uidxai < t ) ~d x an ( t > t, mmt 

~ t + d t <7)mzt5tfZ> mffilOftffl 'J X ? 7 r ^ ^- x 
bi—xb.-f-ft-fftco^fcidxbi (t)~dxb« (t) 
fcSEyjUfcflllSfc^-sTfeO, ±IES (10) t^t 

i-c. Mii, ±|BS (ii) tzmzoiz, Hy7h* 

**fft*#fc:irt4 n + mff n + mJiJ^*WSff5"J*C» 
*. Etts * ( 1 2) *7f^ y 

30 JiMNctft i n + mff n + m?i]^Wftff?iJ-C 

*i. Eli, it(13) fc^Kl-iofc, fflTOt® 

il-«l«:StftjSj)-K^rf 4 n + mff n + m^lco^ft^J 

[0075] yx^7r^^-JWaK^b/P»ai»2 

8tcJ;oTyx^7r^^-^^*^h^dx (t) 
*WtHSfil.t, 5/+ysr4jfia5 3 0t:J:»), 'J^i?7 
r^^-^-fki^^ b;W»Jiig|52 8{cJ;^-CKaiSn^ 
y*?7r7*-S : ttffi y <.?M'X (t ) fcijx?7r 
40 ^^-^L*^^ WUdx (t) btfR^htl. 
7r^-W<? bfrx (t + dt ) 36**ajSfi 

s. Sf3y*?777?-$*fi^;? wux 
(t+dt)*^ *ffii$n d t g&ttofla&o y 7 

r^^— tnWlOttSIOWi^ysJ-i:** (S2 
6) . J:9**«fcU±, ^+y*4jR«3 0fcJ:0» ± 
(14) nfflOT(T^yx^7r^^- 
xai-x an -?-tl.^<7)B#^Jt + dtCcfc(tl 1 ffi («* 
tt) •CifeSxai (t + dt) -Xan (t + dt) b mM 
cOSffly Xi7 7 r 7 :?-xbi~xbe-£iim<9B#Mt + 
50 dtttJttifi T'ftSxbi ( t + dt ) ~x 
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b. (t+dt) fcHBflUfciM^r^HS*** 
7 Wl^x (t + dt) j)<%itiZti&. %mx??r? 

?-wm.<? Y)v* ( t + d t > a. ±§&t < i 4 ) 

4. 

[00 76] 5'-fy:t±jSS3 0fc£oTS'-fy:tjW£ 
l&Zfl&k. ^)X97r99~Wm^9h 

jix (t + dt) tfn&ztLi, t . ®mm&3 2 iz£ 

0. S^y:t42«S53 0fcJ:r>TJIffl3*ifcyx?7r 
^HSSffi^? Wl-x (t+dt) IC^flrVt. 3X31 
fflfWffliffll^S ( S 2 8 ) . J: "JiSWca, 
«8W£»32fcJ:D, K?lffi*«Offlfil|Jtst*fCV^ 
•!> m JBCDftffl U X ^ 7 r ^ ^ - xb i ~ x t a -en-f llOB$ 
*Jt + dtfciJ»t4€ <$#€) Tfcfcxbi (t + d 
t ) ~xb« (t + dt) ttlftlk.'T'to&bbtltZ-E. 
*>t*v*tt (WitfO. 7) fcjWfclRSJu MM*** 
±IE-£aL*v*ftetti*K3lffl¥a«**-*fctf>fc 

[0077] matw&i3 2izx immmmhtih 

fc. «WT, #-h7:HJ#Ay.»-*iti«3 4(cJ: 

-m*^ i^i-v oiz^xn&zixtzvx 

^7r?^-«*I^^x (t + dt) klg^gpi 
2 iztmZiltz* a-r-?^-x4 6 

^fLS=¥^7^ J .7a-tM1-|,tP8klc^V^T. * 

ffiuaffl d t m&mmmmmz&mi-z>mmmmtf 

&&%tlh (S3 0) . ZZX\ fflKW5g»3 2tCj:o 
C7)0*>. «Wfcfcft**+?S'A70-£|IW-*flWH 

3K«giffl#fc<0lH«K9l(c3^<*«* 

&t&tmfe%ii%fr^tzwm*tcr>mcDmnzm'i 

-?<-X4 6 JC*4<1&* ^ y •/ A 7D-(:ifSffi 
«0 0 *>s #ffl®*fcfcft* * -v -y ^ a 7 p-tcRM"* 

samtf ffi^'«tb s *u> . $ & £ . jk- h 7 * y *x ij 
ji-aasa53 4fc:j:"3, 3K4«fi*fli«t>»ajsn4. 

h/kx (t) tJft7^70-f-?^46tt 
*ft***?S'*7n-^*-Sfl|fRfc(c*^Vvc5aj 

[0078] ±.sm^iEM&m<7 yjwzjs. ( s 2 

0 ) £>fc£SK£0fiO*ffi ( S 3 0 ) ZX'li. &£m 
ft (Witf 1 0 0770) KfttHOSBSii* (S3 2) . 

*>*»*«M!ia»ii. *aiSit4VaRo«iitt^sRy 
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[0079] ijewwE»sjK? ni^aj* ( s 2 
0 ) frkwammmnxm < s 3 0 > 2 -pa«&wiiR 
«-j»*)iE*fi. i^sfflft («*.« 1 0 07JH) wmm 
^mmmmitizti&t. vaRsajgE3 6c>y % * 

- h 7 * y * A y .x-gfflgB 3 4 K J: -> Tfiai $ <ifc« 

S»<oyx^Sr*t-VaRj&«*ajS*l6 (S34) . J; 
•JBfflfctt* JJMfBfflR (Witfl 0 07J<I> <0«S 

tlh. 

1 0 0 8 0 ] =*3Wfc»IBfc*»*»* 'JX?S»i/ 

j&»$yx?*iH5'X?.fcloa, -WkVW7r9*- 

7??— zi\?t\<?>m<r>mizm~i^xttmm\c' t 

£j£tl>£fcT\ SKffiWffflC CWJX?7?^ 
tflSffl y x? 7 r ? ^-kiOfflBUcWtiflBB* t 
*fc» *Htt»»fc:*>3b»*yx 

■ty«4*ts ( | M?7r?;-M^wi'x 
(t+dt ) srjiaj-ts) imvx?7T?fi 

y^^saj^-f ai oa. ai^ty^KS-^T* 

sffffic«s«<o y ^ 9 t» £ v a r £*aj-t & i t X' , 
ru « y x 7 7 r ? 9 - 1 ftffl y x 7 7 r ? 9 - k <7>ffi n 
*#jttfc«^y^^t3inij'f«;t* p r*6. t<o*s 

30 A. ^JS^CA^S y X^Kffi^X-f^ 1 0(4. -ft 

1 0 0 8 1 ] 4*;, *9etmic^& y x^aaivx 

&&<mmKfflB&**mtizt'c* mmrntm 
mnz%mmm*mmitMcr)^ -7^*70 

#*l>yX?g[{fJv-XT-Al Oil. $^tCf!ffltt^«V^ 

40 K^yx^iwaj-fiit^ffit**. 

[0082] 

saj^Stts Tp*y^^7r^^-fcfifflyx^7T^ 

^- 1 05R*Sr*tf*a« y X ^ 7 r 7 * - m-f #lO 

mmmz^ux97r9 9~tmmvx9 7T9 9~ 

fc, *iMB<oy^^jmj^f-A2stify^^jiaj*i6 
a, 3»«i«flHBkas-^v^^y*&4« , t*£t 

50 X\ ■fimV*?77'7?-tlEmVZ?77??-kC0 
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west. *<m&. x&mmxtn&i/XT&mfi 

ZbiMWkbtth. 

[0 0 83] 4fc. *«WWU^^»aiv'XTA2MXU 

4) fcHa»tt«0K^HE& y * ? «:*{&* * - 1 *«rifi t & 
6. 

[02 3 JRgiffi^tlHBf'-^-^ZMftBTfc* . 



(14) ttM2 0 0 1-3 1 2 5 93 

2 6 

[03 1 m\mmT~9K-^m^mx'hh. 

1 0 5 ] TP* 'J x 7 7 r 9 9 -T-f^-xeymmX' 

» 

[06] ^+7yi7D-f-?<-X^WTJb 

[07] UX^^tliv-XTAC0il^2:^-f7O-f-^- 

io [fl^jgran 

€$«ajg? % 1 i8-fflis?r*B£ 

2 0-a»*7WI«*j£S. 2 2-fflK3UK? 

HA^asa. 2 4-Ky7h*^^Hi«aj», 2 6- 

— SHfcJL^? hlVMS&U. 3 0-j^-U3i"±«», 3 2 
• • -ffKTOeff . 3 4 • • • :K- b 7 * 'J * A >J a - BBS! , 
36-VaRm 3 8-lRg|ffl*flHiiT-^<- 
X, 4 0-W5ltB¥W»f-^<-^, 4 2-flUfl'JX 
20 ?7r??-f-^-X, 44-rp*y^^7r^^ 
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